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(57) ABSTRACT

An Internet protocol (IP) telephony system provides tele-
phony services to a mobile telephony device via data packet
communications that traverse a data network. If the IP
telephony system has received calls that were missed by the
user of the mobile telephony device, or 1t the IP telephony
system has received communications that have not yet been
reviewed by the user of the mobile telephony device, 1nfor-
mation about those missed calls and unreviewed messages 1s
delivered to the mobile telephony device so that the user can
be alerted to their existence. The information may be deliv-
ered to the mobile telephony device 1n a push notification.
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SYSTEMS AND METHODS FOR
COMMUNICATION NOTIFICATION AND
HANDLING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 13/338,186 filed Dec. 27, 2011.

BACKGROUND OF THE INVENTION

The invention 1s related to Internet protocol (IP) tele-
phony systems that provide telephony services to mobile
telephony devices. The mobile telephony devices commu-
nicate with the IP telephony systems via data packet com-
munications that are transmitted over a wireless data con-
nection.

A mobile telephony device runs a soltware application
provided by an IP telephony system. The software applica-
tion enables the mobile telephony device to place or receive
voice over Internet protocol (VOIP) telephone calls through
the IP telephony system. The software application can also
enable the mobile telephony device to send and receive other
forms of telephony communications, such as SMS and
MMS messages, video calls, and other similar communica-
tions. The software application may also enable the mobile
telephony device to obtain and play voicemail messages that
have been recorded for the user of the mobile telephony
device.

When an application provided by an IP telephony system
1s loaded and run on a mobile telephony device, the appli-
cation contacts and registers with the IP telephony system
via a wireless data connection provided by the mobile
telephony device. So long as the application 1s actively
running on the mobile telephony device, a wireless commu-
nication path may be kept open between the application on
the mobile telephony device and the IP telephony system.
However, keeping such a commumication path open and
available may require that a small amount of data trailic be
sent between the mobile telephony device and the IP tele-
phony system on a periodic basis. These periodic messages
are called “keep alive” messages.

Provided the communication path remains open and avail-
able, any time that an incoming call for the mobile telephony
device 1s received by the IP telephony system, the call 1s
connected to the mobile telephony device via that open path.
Likewise, if an incoming SMS or MMS message directed to
the mobile telephony device 1s received by the IP telephony
system, the communication 1s delivered to the mobile tele-
phony device via that path. Also, 1f the user of the mobile
telephony device wishes to place an outgoing call, or send
an outgoing SMS or MMS message, the communication 1s
established or sent via the open path.

Because most mobile telephony devices run on battery
power, 1t 1s common for a mobile telephony device, or the
application, to cease sending “keep-alive” messages, and
thus terminate the open path, if no activity occurs for an
extended period of time. Doing so reduces power consump-
tion, and extends battery life. Also, a user may not open and
run such the software application used to communicate with
the IP telephony system until the user wishes to place an
outgoing call or send an outgoing message. Further, 11 a user
has ended a call, or sent a communication, the user may
choose to deliberately terminate such an application. If the
application 1s not running on the mobile telephony device, or
if the wireless communication path 1s not open and avail-
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able, 1t 1s difficult and sometimes impossible for the IP
telephony system to readily communicate with the mobile
telephony device for the purpose of terminating a call to the
mobile telephony device, or delivering a message to the
mobile telephony device. Moreover, when the IP telephony
system 1s not capable of communicating with the application
on the mobile telephony device, the IP telephony system 1s
unable to even inform the user that the user has missed a call,
or that communications and/or voicemail messages are
waiting for the user.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram of a communications environment
including various elements which are associated with an
Internet protocol (IP) telephony system operating 1n accor-
dance with the invention;

FIG. 2 1s a block diagram of various elements of a
processor that forms part of an IP telephony system oper-
ating 1n accordance with the invention;

FIG. 3 1s a block diagram 1illustrating how various ele-
ments ol an IP telephony system embodying the invention
interact with a mobile telephony device;

FIG. 4 1s a block diagram showing elements of an
application embodying the invention that may be loaded and
run by a mobile telephony device;

FIG. 5 1s a flowchart of a method embodying the inven-
tion that 1s performed by a mobile telephony device; and

FIG. 6 1s a flowchart of a method embodying the inven-
tion that 1s performed by elements of an IP telephony
system.

L1
vy

ERRED

DETAILED DESCRIPTION OF PR
EMBODIMENTS

The following detailed description of preferred embodi-
ments refers to the accompanying drawings, which illustrate
specific embodiments of the invention. Other embodiments
having different structures and operations do not depart from
the scope of the present mvention.

In the following description, the terms VOIP system,
VOIP telephony system, IP system and IP telephony system
are all intended to refer to a system that connects callers and
that delivers data, text and video communications using
Internet protocol data communications.

As 1illustrated 1n FIG. 1, a communications environment
100 1s provided to facilitate IP enhanced communications.
An IP telephony system 120 enables connection of telephone
calls between its own customers and other parties via data
communications that pass over a data network 110. The data
network 110 1s commonly the Internet, although the IP
telephony system 120 may also make use of private data
networks. The IP telephony system 120 1s connected to the
Internet 110. In addition, the IP telephony system 120 is
connected to a publicly switched telephone network (PSTN)
130 via a gateway 122. The PSTN 130 may also be directly
coupled to the Internet 110 through one of its own internal
gateways (not shown). Thus, communications may pass
back and forth between the IP telephony system 120 and the
PSTN 130 through the Internet 110 via a gateway main-
tained within the PSTN 130.

The gateway 122 allows users and devices that are
connected to the PSTN 130 to connect with users and
devices that are reachable through the IP telephony system
120, and vice versa. In some instances, the gateway 122
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would be a part of the IP telephony system 120. In other
instances, the gateway 122 could be maintained by a third
party.

Customers of the IP telephony system 120 can place and
receive telephone calls using an IP telephone 108 that 1s
connected to the Internet 110. Such an IP telephone 108
could be connected to an Internet service provider via a
wired connection or via a wireless router. In some instances,
the IP telephone 108 could utilize the data channel of a
cellular telephone system to access the Internet 110.

Alternatively, a customer could utilize an analog tele-
phone 102 which 1s connected to the Internet 110 via a
telephone adapter 104. The telephone adapter 104 converts
analog signals from the telephone 102 1nto data signals that
pass over the Internet 110, and vice versa. Analog telephone
devices include but are not limited to standard telephones
and document 1imaging devices such as facsimile machines.
A configuration using a telephone adapter 104 1s common
where the analog telephone 102 1s located 1n a residence or
business. Other configurations are also possible where mul-
tiple analog telephones share access through the same IP
adaptor. In those situations, all analog telephones could
share the same telephone number, or multiple communica-
tion lines (e.g., additional telephone numbers) may provi-
sioned by the IP telephony system 120.

In addition, a customer could utilize a soft-phone client
running on a computer 106 to place and receive IP based
telephone calls, and to access other IP telephony systems
(not shown). In some instances, the soft-phone client could
be assigned 1ts own telephone number. In other instances,
the soft-phone client could be associated with a telephone
number that 1s also assigned to an IP telephone 108, or to a
telephone adaptor 104 that 1s connected one or more analog,
telephones 102.

Users of the IP telephony system 120 are able to access
the service from virtually any location where they can
connect to the Internet 110. Thus, a customer could register
with an IP telephony system provider in the U.S., and that
customer could then use an IP telephone 108 located 1n a
country outside the U.S. to access the services. Likewise, the
customer could also utilize a computer outside the U.S. that
1s running a soft-phone client to access the IP telephony
system 120.

A third party using an analog telephone 132 which 1s
connected to the PSTN 130 may call a customer of the IP
telephony system 120. In this instance, the call 1s mitially
connected from the analog telephone 132 to the PSTN 130,
and then from the PSTN 130, through the gateway 122 to the
IP telephony system 120. The IP telephony system 120 then
routes the call to the customer’s IP telephony device. A third
party using a cellular telephone 134 could also place a call
to an IP telephony system customer, and the connection
would be established 1n a similar manner, although the first
link would involve communications between the cellular
telephone 134 and a cellular telephone network. For pur-
poses of this explanation, the cellular telephone network 1s
considered part of the PSTN 130.

In the following description, references will be made to an
“IP telephony device.” This term 1s used to refer to any type
of device which 1s capable of interacting with an IP tele-
phony system to complete an audio or video telephone call
or to send and receive text messages, and other forms of
communications. An IP telephony device could be an IP
telephone, a computer running IP telephony software, a
telephone adapter which 1s itself connected to a normal
analog telephone, or some other type of device capable of
communicating via data packets. An IP telephony device
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could also be a cellular telephone or a portable computing
device that runs a soiftware application that enables the
device to act as an IP telephone. Thus, a single device might
be capable of operating as both a cellular telephone and an
IP telephone.

The following description will also refer to a mobile
telephony device. The term “mobile telephony device” 1s
intended to encompass multiple different types of devices. In
some 1nstances, a mobile telephony device could be a
cellular telephone. In other instances, a mobile telephony
device may be a mobile computing device, such as the Apple
1IPhone™, that includes both cellular telephone capabilities
and a wireless data transceiver that can establish a wireless
data connection to a data network. Such a mobile computing
device could run appropriate application software to conduct
VOIP telephone calls via a wireless data connection. Thus,
a mobile computing device, such as an Apple 1Phone™, a
RIM Blackberry or a comparable device running Google’s
Android operating system could be a mobile telephony
device.

In still other 1stances, a mobile telephony device may be
a device that 1s not traditionally used as a telephony device,
but which includes a wireless data transceiver that can
establish a wireless data connection to a data network.
Examples of such devices include the Apple 1Pod Touch™
and the 1Pad™ Such a device may act as a mobile telephony
device once it 1s configured with appropriate application
software.

FIG. 1 illustrates that a mobile telephony device 136 1s
capable of establishing a first wireless data connection A
with a first wireless access point 140, such as a WikF1 or
WiMax router. The first wireless access point 140 1s coupled
to the Internet 110. Thus, the mobile telephony device 136
can establish a VOIP telephone call with the IP telephony
system 120 via a path through the Internet 110 and the first
wireless access point 140.

FIG. 1 also illustrates that the mobile telephony device
136 can establish a second wireless data connection B with
a second wireless access point 142 that 1s also coupled to the
Internet 110. Further, the mobile telephony device 136 can
establish a third wireless data connection C via a data
channel provided by a cellular service provider 130 using 1ts
cellular telephone capabilities. The mobile telephony device
136 could also establish a VOIP telephone call with the IP
telephony system 120 via the second wireless connection B
or the third wireless connection C.

Although not 1illustrated 1n FIG. 1, the mobile telephony
device 136 may be capable of establishing a wireless data
connection to a data network, such as the Internet 110, via
alternate means. For example, the mobile computing device
136 might link to some other type of wireless interface using
an alternate commumnication protocol, such as the WiMax
standard.

FIG. 2 illustrates elements of a computer processor 250
that can be used as part of the system operated by the IP
telephony system 120 to accomplish various tunctions. The
IP telephony system 120 could utilize multiple processors
2350 located at various locations, along with their operating
components and programming, each carrying out a specific
or dedicated portion of the functions performed by the IP
telephony system 120.

The processor 250 shown 1n FIG. 2 may be one of any
form of a general purpose computer processor used 1n
operating an IP based communication system. The processor
250 comprises a central processing umt (CPU) 252, a
memory 254, and support circuits 256 for the CPU 252. The
processor 250 also includes provisions 258/260 for connect-
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ing the processor 250 to customer equipment via one or
more access points, such as the Internet 110, the gateway
122 and a data channel provided by a cellular service
provider 130, as well as possibly one or more input/output
devices (not shown) for accessing the processor and/or
performing ancillary or administrative functions related
thereto. The provisions 258/260 are shown as separate bus
structures 1 FIG. 2; however, they may alternately be a
single bus structure without degrading or otherwise chang-
ing the intended operability of the processor 250.

Another form of processor 250 that assists 1n execution
and 1s otherwise part of the subject invention 1s found within
a mobile telephony device 136. Such devices are sufliciently
advanced beyond early generation cellular telephones that
they contain processors capable of running operating sys-
tems developed by device manufactures, as well as third
party applications that are downloaded and nstalled by users
to performing a myriad of communications and non-com-
munications oriented tasks.

The memory 254 1s coupled to the CPU 252. The memory
254, or computer-readable medium, may be one or more of
readily available memory such as random access memory
(RAM), read only memory (ROM), tloppy disk, hard disk,
flash memory or any other form of digital storage, local or
remote, and 1s preferably of non-volatile nature. The support
circuits 256 are coupled to the CPU 252 for supporting the
processor 1n a conventional manner. These circuits include
cache, power supplies, clock circuits, input/output circuitry
and subsystems, and the like.

A software routine 262, when executed by the CPU 252,
causes the processor 250 to perform processes of the dis-
closed embodiments, and 1s generally stored in the memory
254. The software routine 262 may also be stored and/or
executed by a second CPU (not shown) that 1s remotely
located from the hardware being controlled by the CPU 252.
Also, the software routines could also be stored remotely
from the CPU. For example, the software could be resident
on servers and memory devices that are located remotely
from the CPU, but which are accessible to the CPU wvia a
data network connection.

The software routine 262, when executed by the CPU
252, transforms the general purpose computer 1nto a specific
purpose computer that performs one or more functions of the
IP telephony system 120 or the mobile telephony device
136. Although the processes of the disclosed embodiments
may be discussed as being implemented as a software
routine, some of the method steps that are disclosed therein
may be performed 1n hardware as well as by a processor
running soitware. As such, the embodiments may be imple-
mented 1n soitware as executed upon a computer system, in
hardware as an application specific integrated circuit or
other type of hardware implementation, or a combination of
software and hardware. The software routine 262 of the
disclosed embodiments 1s capable of being executed on any
computer operating system, and 1s capable of being per-
formed using any CPU architecture.

As explained above in the background section, a mobile
telephony device 136 can run an application to communicate
with an IP telephony system 120 for the purpose of initiating
and recei1ving telephone calls and for the purpose of sending
or recerving other forms of communications. Communica-
tions between the IP telephony system 120 and the mobile
telephony device 136 take the form of data packet commu-
nications that pass over a wireless data connection to the
mobile telephony device 136.

As also explained above, if the application 1s not running
on the mobile telephony device 136, or if a wireless data
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connection between the IP telephony system 120 and the
application on the mobile telephony device 136 1s not open
and available, the IP telephony system 120 may find 1t
impossible to terminate incoming calls to the mobile tele-
phony device 136, or to deliver communications and voice-
mail recordings to the mobile telephony device 136. Further,
the IP telephony system 120 cannot even inform the user of
the mobile telephony device 136 that he has missed calls, or
that unread/unheard communications are waiting to be deliv-
ered to the mobile telephony device 136.

Systems and methods embodying the invention provide a
mechanism for informing a user when he has missed an
incoming call or when unread communications and voice-
mail recordings are waiting to be delivered to the mobile
telephony device. This mechanism makes use of push noti-

fications that are delivered to the user’s mobile telephony
device 136.

Many mobile telephony devices 136 are configured to
receive push notifications, even when they are 1n an idle
state or power saving mode. Also, mobile telephony devices
136 are configured such that no particular software appli-
cation needs to be running on the mobile telephony device
136 to allow the mobile telephony device 136 to accept and
display a push notification. Provided a push notification 1s
sent from a proper originating entity, and includes proper
identification codes, a mobile telephony device 136 will
accept the push noftification and display 1t to the user.

Push notifications are delivered to a mobile telephony
device 136 by a push notification service. The push notifi-
cation service may be associated with the maker of the
mobile telephony device, or with a service provider that
provides cellular service to the mobile telephony device 136.

When a push notification 1s recerved by a mobile tele-
phony device 136, the mobile telephony device 136 displays
a text-based message that 1s included in the push notifica-
tion. A push notification may also cause the mobile tele-
phony device 136 to display two selectable buttons. Select-
ing one of the buttons causes the mobile telephony device
136 to 1gnore the push notification. Selecting the other
button may cause an action to be performed by the mobile
telephony device 136.

Third party software developers that have provided a
soltware application that 1s loaded onto a mobile telephony
device 136 can configure their software applications to
register with a push notification service. Once a software
application on a mobile telephony device 136 has registered
with the push notification service, the producer of the
soltware application can cause the push notification service
to send push notifications to the mobile telephony device
136.

A third party that has provided a software application that
1s loaded onto a mobile telephony device 136 can cause the
application to be loaded and run on the mobile telephony
device 136 by sending a push notification to the mobile
telephony device 136. As noted above, a push notification
can cause the mobile telephony device 136 to display two
user selectable buttons, one of which causes the mobile
telephony device 136 to take a certain action. When the user
of the mobile telephony device 136 selects such a button,
which 1s displayed 1n response to receipt of a push notifi-
cation sent from the third party, the soitware application
provided by that third party 1s loaded and run on the mobile
telephony device 136. Further, information contained 1n the
received push notification may be provided to the applica-
tion, and the application may use that information to take
certain actions.
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FIG. 3 illustrates a communications environment that 1s
capable of performing methods embodying the invention. In
this communications environment, an IP telephony system
120 provides communications services to a mobile tele-
phony device 136 via data packet communications that pass
over a data network 110, such as the Internet. In some
embodiments, the mobile telephony device 136 accesses the
data network 110 via a wireless access point 140. In alternate
embodiments, the mobile telephony device 136 accesses the
data network 110 via a data channel provided by a cellular
service provider 130.

In some embodiments, a push notification 1s delivered to
the mobile telephony device 136 by a push notification
service 308 that 1s part of the IP telephony system 120. The
push notification may be delivered via a path that includes
the data network 110 and the wireless access point 140.
Alternatively, the push notification may be delivered to the
mobile telephony device 136 via a path that includes the
cellular service provider 130.

In other embodiments, the push notification may be
delivered to the mobile telephony device 136 from an
external push notification service 320 that i1s operated by a
third party. In that instance, the internal push notification
service 308 would send a communication to the external
push notification service 320, either directly or via the data
network 110, requesting that a specific push notification be
delivered to the mobile telephony device 136. The external
push notification service 320 then causes an appropriate
push noftification to be delivered to the mobile telephony
device 136 via the data network 110 and the wireless access
point 140, or via the cellular service provider 130. An
example of an external push notification service 1s the Apple
Push Notification Service that delivers push notifications to
Apple 1Phones™ and other Apple devices.

Push notifications may be sent to the mobile telephony
device 136 under a variety of diflerent circumstances for a
variety of different purposes. In each case however, the push
notification 1s sent only 11 the IP telephony system 120 finds
that 1t 1s unable to communicate with the application on the
mobile telephony device 136. As noted above, this could
occur if the application 1s not loaded and running on the
mobile telephony device 136, or where a wireless data path
between the IP telephony system 120 and the application on
the mobile telephony device 136 1s not active and available.

In one circumstance, an incoming call processing system
302 of the IP telephony system 120 receives an immcoming
call that 1s directed to the mobile telephony device 136, and
the incoming call processing system 302 finds 1t 1s unable to
communicate with the application on the mobile telephony
device 136 to setup the call. In that instance, the mncoming
call processing system 302 contacts the push notification
system 308 and asks that an incoming call push notification
be sent to the mobile telephony device 136. The push
notification system 308 causes a push notification to be sent
to the mobile telephony device with a suitable message. The
message included in the push notification can include the
identity of the calling party, as reflected 1n caller ID infor-
mation that was received as part of the incoming call setup
request. This could include the telephone number of the
calling party, and a name associated with the calling party.

In addition, the IP telephony system 120 may maintain a
list of contacts for the user of the mobile telephony device
136 1n a contact system 306 of the IP telephony system 120.
IT that 1s the case, the IP telephony system 120 checks the
contact system 306 to see 1f there 1s an entry in the user’s
contact list corresponding to the calling party. If so, the
calling party’s 1dentity, as retlected 1n the user’s contact list
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entry, will be 1nserted into the push notification message 1n
place of the telephone number or name provided as part of
the caller ID information in the call setup request.

The push notification system 308 sends the push nofifi-
cation directly to the mobile telephony device 136, or the
internal push notification system 308 of the IP telephony
system 120 causes the external push notification system 320
to send the push notification to the mobile telephony device
136.

The mobile telephony device 136 receives the push noti-
fication and causes a message to be displayed to the user.
The mobile telephony device 136 may also cause an alert
tone to be played to alert the user to the receipt of the push
notification. As explained, the push notification can include
a message such as “Incoming call from party X, would you
like to answer the call?” Two selectable buttons are dis-
played, one to decline the call, and the other to accept the
call.

If the user selects the accept call button, the mobile
telephony device 136 launches the application used to
communicate with the IP telephony system 120, and the
application registers with the IP telephony system 120. The
call 1s then setup between the IP telephony system 120 and
the mobile telephony device 136 via data packets that
traverse the data network 110 or a data channel provided by
the cellular service provider 130.

A similar process occurs 1f an incoming message process-
ing unit 304 of the IP telephony system 120 receives an
incoming communication directed to the mobile telephony
device 136, and the IP telephony system 120 cannot com-
municate with the application on the mobile telephony
device 136. The communication could be a SMS or MMS
text message, a video message, a voicemail message or some
other type of deliverable communication. In this instance,
the incoming message processing unit 304 requests that the
internal push notification system 308 send a push notifica-
tion to the mobile telephony device 136.

Here again, the push notification would include suitable
text, such as “An incoming SMS message has been recerved
from Party X, would you like to view the message?” When
the mobile telephony device 136 receives the push notifi-
cation, 1t displays the message along with two selectable
buttons that the user can select to either 1ignore the message,
or cause the message to be displayed. Here again, the
identity of the party that sent the message that appears 1n the
displayed text may be drawn from the user’s contact list
maintained 1n the contact system 306 of the IP telephony
system 120. This information would be obtained using the
caller ID or sending party identity information appearing in
the received communication. If the user selects the button
that causes the communication to be displayed, the appli-
cation 1s loaded and run on the mobile telephony device 136,
the application registers with the IP telephony system 120,
and the application retrieves the communication from the
incoming message processing unit 304 of the IP telephony
system and displays or plays 1t for the user.

In some instances, when the IP telephony system 120
receives an incoming call or an mmcoming communication
that 1s directed to the mobile telephony device 136, the IP
telephony system 120 will not only be unable to 1mmedi-
ately connect the call or deliver the communication, but the
IP telephony system 120 may also fail in delivering a push
notification to the mobile telephony device 136. This could
occur 1f the mobile telephony device 136 1s turned off, or 1f
the mobile telephony device 1s out of range of a wireless
access point 140 and/or the cellular service provider 130.
Under these circumstances, the user will not only miss the
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call or communication, but the user will also not be aware
of the fact that the call or communication was missed. In
fact, under these circumstances, the user may miss and be
unaware ol multiple incoming calls and communications.

To keep the user fully immformed, systems and methods
embodying the invention provide information about missed
calls and unread/unplayed communications the next time
that the IP telephony system 120 1s able to establish com-
munications with the mobile telephony device 136. The
delivery of this information to the mobile telephony device
136 could occur in a variety of diflerent ways, and the
information could be presented to the user in a variety of
different ways.

For example, the next time that the user loads and runs the
application on the mobile telephony device 136, the appli-
cation registers with an application registration unit 314 of
the IP telephony system 120. During the registration process,
the application registration unit checks with the imncoming
call processing system 302 and the incoming message
processing unit 304 of the IP telephony system 120 to
determine if there are missed calls and/or undelivered mes-
sages that the user has not yet been made aware of. It that
1s the case, this information 1s provided to the application on
the mobile telephony device 136. The application, 1n turn,
presents this information to the user.

In some embodiments, a display interface generated by
the application on the mobile telephony device 136 displays

information about any missed calls and any unread/unplayed
communications. This could include an indication of the
identity of the calling party for missed calls, and the identity
of the party that sent any unread commumnications.

A display screen of the mobile telephony device 136 may
show a badge or 1con that is selected by the user to load and
run the application used to communicate with the IP tele-
phony system 120. In such embodiments, numbers may
appear on or adjacent the badge or 1con to indicate to the user
that there are missed calls and unread/unplayed communi-
cations. This might be a single number that represents all
missed call events and all unread/unplayed communications.
In alternate embodiments, two or more numbers may be
displayed on or adjacent a badge or icon, where each number
corresponds to a different category. For example, one num-
ber may indicate the number of missed calls, whereas a
second number may indicate the total number of unread/
unplayed communications that have been received for the
user.

Information about missed calls and unread or unplayed
messages could also be delivered to the mobile telephony
device 136 as part of a push notification. For example, 11 the
mobile telephony device 136 1s not running the application,
and the mobile telephony device was out of range of a
wireless access point 140 and the cellular service provider
130 for an extended period of time, several missed calls and
several incoming communications may have been received
by the IP telephony system 120 for the user. When the user
comes back within range of a wireless access point 140 or
the cellular service provider 130, the application will still not
be running on the mobile telephony device 136. However, i
the IP telephony system 120 sends a push notification to the
mobile telephony device 136, the push notification can
include information about the total number of missed calls
and the total number of unread/unplayed communications
that have been received by the IP telephony system 120
while the user was out of communications range. For
example, 1f the IP telephony system 120 receives a new call
tor the user, the push notification system 308 causes a push
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notification to be sent to the mobile telephony device 136 to
see 11 the user wishes to answer the call.

Even 1f the user declines to answer the call, the push
notification received by the mobile telephony device 136
includes information about the total number of calls that
were missed by the user and the total number of unread/
unplayed communications that are waiting for the user. And
once this mmformation 1s received, the mobile telephony
device 136 uses the information to update the numbers
appearing on or adjacent a badge or 1con connected with the
application. Thus, even where the push notification does not
result 1 the application being loaded and run, the numbers
appears on the badge or icon will alert the user to the fact
that he missed some calls and that there are unread/unplayed
communications waiting to be reviewed. Based on this
information, the user may choose to load and run the
application so that the user can access information about the
missed calls, or so the user can review the unread/unplayed
communications.

The mcoming message processing unit 304 of the IP
telephony system 120 receives incoming communications
directed to the user’s mobile telephony device 136. If the
incoming message processing unit 304 cannot immediately
deliver the communication to the mobile telephony device
136, either via an immediate communication with the appli-
cation on the mobile telephony device 136 or by sending a
push notification to cause the running of the application, the
incoming message processing unit 304 stores the commu-
nication for later delivery. The incoming message processing
unit 304 maintains a queue of unread/unplayed communi-
cations for later delivery.

In some embodiment, the mmcoming call processing sys-
tem 302 generates and maintains a similar list of missed calls
for each user’s mobile telephony device 136. However, 1n
alternate embodiments, an event processing system 310 of
the IP telephony system 120 1s used to generate the list of
missed calls. An event processing system 310 reviews the
call detail records (CDRs) that are created by the IP tele-
phony system 120 each time that a call 1s handled by the IP
telephony system 120. The CDR data is stored in a CDR
database 312 that 1s accessed by the event processing system
310. The event processing system 310 reviews the informa-
tion 1n the CDRs to determine when an incoming call
directed to the mobile telephony device 136 1s missed for
any reason. Particular types of information present in the
CDRs will allow the event processor 310 to determine when
an incoming call was missed by the user, and when the user
1s unaware that the call was even missed, as described above.

The event processing system 310 may periodically review
the mnformation contained in the CDR database 312 to create
lists of missed calls for each mobile telephony device 136.
Alternatively, the event processing system 310 may add
missed calls to lists being maintained for each mobile
telephony device 136 as those calls are missed.

Information about missed calls that 1s developed by either
the imcoming call processing system 302 or the event
processing system 310 1s provided to the application regis-
tration unit 314 so that the information can be provided to an
application on a mobile telephony device 136 each time that
the application registers with the IP telephony system 120.
This same information 1s also provided to the push notifi-
cation system 308 so that the information can be included 1n
a push notification each time that a push notification 1s sent
to the mobile telephony device.

Likewise, mnformation about unread/unplayed communi-
cations received by the mcoming message processing unit
304 1s provided to both the application registration unit 314
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and the push notification system 308 so that this information
can be delivered to the application on the mobile device 136
when 1t registers with the IP telephony system, and so that
the information can be provided in push notifications sent to
the mobile telephony device 136.

A push notification may also be sent to the mobile
telephony device 136 when a new contact 1s added to the
user’s contact list maintained by the contact system 306 of
the IP telephony system 120. This could occur when the
contact system 306 1s unable to directly communicate with
the application on the mobile telephony device 136.

Information about new contacts that have been added to
a user’s contact list on the contact system 306 may be
provided to the application on the mobile telephony device
136 by the application registration unit 314 when the appli-
cation registers with the IP telephony system 120. Also,
information about a number of new contacts that have been
added to the user’s contact list on the contact system 306
may also be included 1n a push notification sent to the mobile
telephony device 136. Here again, this information could be
presented as numbers on or adjacent a badge or icon related
to the application so that the user 1s informed that some new
information 1s available.

Also, mformation about unheard voicemail messages,
and/or a total number of stored voicemail messages may be
provided to the application on the mobile telephony device
136 by the application registration unit 314 when the appli-
cation registers with the IP telephony system 120. Also,
information about voicemail messages may also be included
in a push notification sent to the mobile telephony device
136. Here again, this mformation could be presented as
numbers on or adjacent a badge or icon related to the
application so that the user 1s informed that some new
information 1s available.

FI1G. 4 1llustrates some functional elements that are pres-
ent 1n the mobile application 400 loaded onto and run by a
mobile telephony device 136. The mobile application 400
includes a registration unit 402 that 1s responsible for
registering with the IP telephony system 120 when the
application 1s able to establish a wireless data connection
with the IP telephony system 120.

An incoming call/message processing unit 404 1s respon-
sible for setting up calls through the IP telephony system
120. This unit also sends outgoing communications such as
SMS, MMS and video messages to the IP telephony system
120, and receirves similar communications from the IP
telephony system 120. Such actions would occur when the

application 1s loaded and running on the mobile telephony
device 136, and a wireless data connection has been estab-
lished with the IP telephony system 120.

A push notification message processing unit 406 may
interact with other elements of the mobile telephony device
136, and/or with the operating system of the mobile tele-
phony device 136 to receive and process information that
was delivered via a push noftification. Such information may
be used by a badge update unit 408 to update numbers
indicative of various items of mformation that appear on a
badge or icon associated with the application. In alternate
embodiments, the updating of numbers on a badge or icon
associated with the application may be performed by other
clements of the mobile telephony device 136, or by the
operating system ol the mobile telephony device 136, using
information in a received push notification.

A data retrieval unit 409 retrieves information from the IP
telephony system 120. This could include mnformation about
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missed calls, information about unread/unplayed communi-
cations, or the unread/unplayed communications them-
selves.

FIG. 5 illustrates steps of a method embodying the
invention that would be performed by a mobile telephony
device 136 when a push notification 1s received. The method
begins 1n step S3502, when a push notification 1s received by
the mobile telephony device 136. In step S504, a message
that 1s part of the push notification 1s displayed to the user.
As explained above, this could include displaying two user
selectable buttons that allow the user to 1ignore the message,
or cause a particular action to occur.

In step S506, the mobile telephony device accepts some
form on input provided by the user. This would typically
include the user selecting one or the other of the displayed
buttons. If the user wishes to accept an imncoming call or
review an incoming message that 1s announced by the push
notification, the application would be loaded and run, and
the call would be connected or the incoming commumnication
would be displayed/played. Alternatively, if the user wishes
to 1gnore the incoming call or communication, the user
selects the other displayed button.

In step S508, a display 1tem 1s updated. This could include
updating a number appearing on or adjacent to a badge or
icon associated with the application. As explained above,
even where the user chooses to 1gnore an imncoming call or
communication that 1s announced by a received push noti-
fication, information contained 1n the push notification could
be used 1n step S508 to update a display item associated with
the application. Thus, for instance, a number of missed calls
indicated by a number on a badge or icon could be updated
in step S508 using information contained 1n the push noti-
fication. Also, a number indicating the number of unread/
unplayed communications that have been received for the
user could be updated 1n step S508 using information 1n the
received push noftification.

FIG. 6 illustrates steps of a method that would be per-
formed by in IP telephony system to determine the number
of missed calls that have occurred for a mobile telephony
device 136, and to provide that information to the mobile
telephony device 136 in a push notification. The method
begins 1n step S602, when an event processing system 310
of an IP telephony system 120 reviews information con-
tamned 1 a CDR database 312 to identily the number of
missed calls that have been received for a particular mobile
telephony device 136. Then, 1n step S604 the push nofifi-
cation system of the IP telephony system 120 sends a push
notification to the mobile telephony device with information
about the number of missed calls. This allows the mobile
telephony device to present this information to the user of
the mobile telephony device 136 via a method as described
above 1n connection with FIG. §.

In some embodiments of the invention, the application on
a user’s mobile telephony device may allow the user to mark
a contact list to 1dentily people on the contact list that should
be notified whenever the user’s mobile telephony device
registers with the IP telephony system and becomes avail-
able via a data network. Thereatfter, when the user’s mobile
telephony device registers with the IP telephony system, the
IP telephony system sends notifications to the parties who
were 1dentified on the user’s contact list to inform them that
the user 1s available for calls or other communications via a
data network.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are mtended to include the plural forms
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as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises” and/or
“comprising,” when used 1n this specification, specily the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, 1ntegers, steps,
operations, elements, components, and/or groups thereof.

While the invention has been described in connection
with what 1s presently considered to be the most practical
and preferred embodiment, it 1s to be understood that the
invention 1s not to be limited to the disclosed embodiment,
but on the contrary, 1s intended to cover various modifica-
tions and equivalent arrangements included within the spirit
and scope of the appended claims.

What 1s claimed 1s:

1. A method for updating a display on a mobile telephony
device that receives telephony service from a first telephony
system to indicate that unread information at a second
telephony system 1s available, the method comprising:

receiving a push notification that 1s caused to be delivered

to the mobile telephony device by the second telephony
system, the push noftification including information
indicative of at least one of a number of unseen missed
calls, a number of unread messages, or a number of new
contacts available for the user of the mobile telephony
device at the second telephony system; and

updating a display item on the mobile telephony device to

reflect the information included 1n the push notification.

2. The method of claim 1, wherein the updating step
comprises updating the display item to indicate a number of
unseen missed calls that have been received by the second
telephony system for the user of the mobile telephony
device.

3. The method of claim 1, wherein the updating step
comprises updating the display item to indicate a number of
unrecad messages that have been received by the second
telephony system for the user of the mobile telephony device
and which have not yet been displayed to or played to the
user.

4. The method of claim 1, wherein the updating step
comprises updating at least one number that appears on a
badge displayed on the mobile telephony device.

5. The method of claim 1, wherein the receiving and
updating steps are performed by an application running on
the user’s mobile telephony device.

6. The method of claim 1, wherein the push notification
announces an incoming call, wherein the method further
includes causing a message to be displayed on a display
screen of the mobile telephony device, and wherein the
message includes user selectable buttons that the user can
activate to either receive the call or decline the call.

7. The method of claim 6, wherein the push notification 1s
received from the second telephony system, wherein the step
ol causing the message to be displayed includes causing a
message to be displayed that includes an i1dentity of the
calling party, and wherein the displayed identity information
1s taken from an address book maintained for the user by the
second telephony system.

8. The method of claim 1, wherein the push notification 1s
delivered using a communication path utilized by the first
telephony system.

9. The method of claim 1, wherein the push notification 1s
delivered using a communication path that includes a cel-
lular service provider utilized by the first telephony system.

10. The method of claim 1, wherein the push notification
1s delivered using a communication path that includes a data
network utilized by the first telephony system.
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11. The method of claim 1, wherein the push notification
1s sent using a push notification service of the second
telephony system.

12. The method of claim 1, wherein the push notification
1s sent using a push notification service external to the
second telephony system.

13. A method of sending information regarding missed
calls to a mobile telephony device that receives telephony
service Irom a {first telephony system, wherein the missed
calls were received by a second telephony system, the
method comprising:

reviewing call data records (CDRs) maintained by the

second telephony system to 1dentify missed calls that
were directed to a user’s mobile telephony device; and
sending a push notification to the user’s mobile telephony
device using a push notification service that 1s caused
to send the push notification by the second telephony
system, where the push notification includes informa-
tion about a total number of unseen missed calls that
were directed to the user’s mobile telephony device.

14. The method of claim 13, further comprising deter-
mining a total number of unread messages that have been
received by the second telephony system for the user’s
mobile telephony device but which have not yet been
delivered to the user’s mobile telephony device, and wherein
the sending step further comprises causing a push notifica-
tion to be sent that includes information about the total
number of unread messages.

15. The method of claim 13, further comprising deter-
mining a total number of unread messages that have been
received by the second telephony system for the user’s
mobile telephony device but which have not yet been
displayed to or played to the user over the mobile telephony
device, and wherein the sending step further comprises
causing a push notification to be sent that includes informa-
tion about the total number of undisplayed or unplayed
messages.

16. The method of claim 13, further comprising deter-
mining a total number of new contacts that have been added
to an address book that 1s maintained by the second tele-
phony system for the user and which have not yet been
delivered to the user’s mobile telephony device, and wherein
the sending step turther comprises causing a push notifica-
tion to be sent that includes information about the total
number of new contacts that have not yet been delivered to
the user’s mobile telephony device.

17. The method of claim 13, wherein the sending step
comprises causing a push notification announcing an incoms-
ing call to be sent.

18. The method of claim 17, further comprising obtaining
information about the identity of the calling party who
placed the mcoming call from an address book maintained
for the user by the second telephony system using caller 1D
information associated with the incoming call, and wherein
the push notification includes the obtained 1dentity informa-
tion.

19. The method of claim 13, wherein the sending step
comprises causing a push notification announcing a received
message to be sent.

20. The method of claim 19, further comprising obtaining,
information about the identity of the party who sent the
received message from an address book maintained for the
user by the second telephony system using sending ID
information associated with the incoming message, and
wherein the push notification 1includes the obtained 1dentity
information.
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